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(54)Title: GAS-TURBINE ENGINE 




I (57) Abstract 

A gas-turbine engine (E) comprising a compressor wheel and a turbine wheel (10) both fixed on a rotating shaft (8). a single can type 
combustor (1 8) disposed on an extension line from the rotating shaft (8), and an annular heat transfer type heat exchanger (12) disposed so 
as to surround the outside of the single can type combustor (1 8) in a radial direction, and wherein the compressor wheel (9). turbine wheel 
(10). smgle can type combustor (18) and heat transfer type heat exchanger (12) are disposed coaxially with an axis (L), this making the 
flows of compressed air and combustion gas and temperature distribution inside a casing axisymmetric with the axis (L), whereby it is 
possible not only to make the flows of compressed air and combustion gas axisymmetric in the gas-turbine engine but also'to prevent the 
generation of disiorsion due to heal. 



(5 7) 



:^ ^ — \f >^ ^ :y > E \tm ( 8 ) \zm^ ^ ntc ^ ^ u 

f-/^>f— yl^ (9) RV^^ — -^i^ (10) Uliglft (8) 

o@:^^±{c@ae $ tbfc^ffiM^;^^ (1 8) t. mmmt^m^ ( 

m^^^ (1 2) t^^i;t5o tlJia=r (9) . 

^ -\f>7t^4 (1 0) . ^^mmmm (i 8) ^s^u^^BSfi^s 

(12) fi. (8) (D^BL KM LX ^^KMW:^ fix 

!9 V ^\z^ — i^>^<D i^U(om.^^^ h^^BUzM LXmMnK 



AL rA'/<:=r DE 

AM r^:^^r DK 

AT ;^-;^hyr ee 

AU ;^h7yT ES 

AZ r-^A/<>rv?-y V _^ ^ FI 

BA 3K;i^=r • ^;i-*-y3c=f ir^ FR 

B B y^A^y< G A 

B E '<yvd?«- G B 

BF -ffvi^-r-yrv GE 

BG :?^>;Jfyr GN 

BJ '<-fy GR 

BR -fy^yA^ HU 

BY IE 

OA • I L 

CF t^T^yj&^fe^nS IS 

CG ^y'=f IT 

CH :^ J P 

CI =1- b • i^;I?T— /u KE 

CM i3i)V—> KG 

ON ^'g KP 

CU ^i— KR 

CZ f^*y=i^^^l KZ 




^y ez-t 
xN>';«f y- 
r>ry^7>'K 

^^yr 



LI y tr-V'-Vci.^r^v PL 

LC •feV'h/W'VT PT 

LK ;^y7:x* RO 

LR y-<yr ru 

LS l^yh SD 

LT y hr=T ^ SE 

LU yv^"feX>^/vy SG 

L V 7 KC^-f T SI 

MC ^-t-^* SK 

MD ^/WK^/z^feftS SN 

MG '^^IST.iSiV SZ 
MK K-TIB^— =/:^7 TD 

!r><r^^ft3S TG 

ML -^y TJ 

MN ^V^f;^ TM 

MR ^-y^^^r TR 

MW -r^p^ TT 

MX UA 

NE UG 

NL ^yX^ US 

NO ;W^>ac— UZ 

NZ ^3.-->?-7yK VN 



^^^^ 



wo 97/09524 



1 



PCT/JP96/02179 



m ^ 

II *5 { t ^ 3^ 111 i: { 1 ^ -r ^ iJ' - t' :/ :t > ; d -r 5 o 

10 cJ' — fvnivv^vit, ^ijx.}^ a :$:Si|#<2jHg 5 8 - 4 l 7 2 

^<i^$B, H 2tc[14#<i^Bg 5 8 - 5 5 3 3 1 -§-4if$B. 9 :$:S1#r?3BS 4 6 - 3 
7 5 2 0 -§-ii>$B {z J: 9 ^ b V ^ 5 o 

- > (D ^5 l:ii^j^;tf ^ Jc^afe-r 5 i^iafe^^ t iE^^^ i::^«4-t- a i£ 
20 ;j^-r — /KD^ A — X/j:[sI^;5^I5ai:$ixfc "5 , Mil T^cir 7 5: y ^fGp°n^i' 

25 5 z 



wo 97/09524 



PCT/JP96/02179 



^S^2S^I§$rgSgL> '^\Z.^V'7'Vy^t^^ -;VBL-a^^^\^^^it.y(^ 
10 ti 5 , 

15 $^Mm:iLxmi^ti:m^(o^^^m^hm.iz^^^ ^i^yuy-^-^^^—zi. 
h ^nnmtx.xnnmxm'^ir ^ z.tt^-^mtti:^xm.m.ittm^ 

ffifj r- & o T = >- 7" U";/ f- jj> ~ 7U 2fc t>* - /i^ - ;5 > ^ 14 fS] M 



wo 97/09524 



3 



PCT/JP96/02179 



ii SS { r ^ f b ^ ^ ifh ^ L 7t ^ - > > v= ;5 s ^ ^ $ -5 , 

BUit^m. m 6 itms (Dcu^±m. urns (D^u^:kmvh?), 



wo 97/09524 



4 



PCT/JP96/02179 



-/I- 1 0 t :d^mt^Lxm$Aizm^^tl^, ^^l^mcD^T y ^^^Z 7 tr=3 > 

:7'i^2/i^^-f —yug > ij' — i^^-jj^-r— 1 0 t (Dm\zm.m:\^fz(Dx . - 

^ 1 £E$iS^3il?S4 Iw^ifcOa U- <;/1^7^-i' 1 1 i--;5S^{t 

[sJ^$4 8 t^Htri^lwftiJ' — f>'/-J^-i' — /u 1 0 {wet 9 lEK^n^^ 

^m^^t t i^\zti\^p^m^^ (DitLm\z!E'mm%mQ i 4 ^^^^ 
m:\zmmtf ^ii^Q 1 6 ^mx.^.. 



wo 97/09524 



5 



PCT/JP96/02179 



^(DmA\zK^xmm^n.Rm^:ff^m(Dis.mm^±t < 

^ fS] ± $ -fr 5 - i -C' # 5 c 

mmitmm^ti^o mmmmm^i 8\-^±mmA>coTmm\z.\^ii-xf'm: 
3 tmmmmui 9 t^nBmu2 0 t^m^m:tx\,^^o mm 
mm^m^i 2 (OEEm^ntan 1 4 tyv 1 7 t\tm2}£m^n 

mm 2 1 -e^i!^tL, 7"!/ t — J? 1 7 ^:?^r^^$(5 3 3 ifims/Ei^^^ 
3lS§2 2Xi^^^tl^. ^3l^m^^mm2 2 {dfi^^JI-ntlt/ 3 

3 \zi3\,^xmm^^tm-i:iiM:^\^x^mmtii!^(D{}^fj:\,^mmi^rft>th 

(Dm^^wmLxmm(oisim<t^m^ z tA^x^ 

nnmmu 2 0 1 2 <D^:^;t/;^AP 1 5 1 ^mm-t 

^mm^^mm2 4(D±mn^'<zh. ^-^'y-t^-c-^^^ 1 oo^miztk 

<^Miw±»tc{C(imtB^i^^2 0/6-^OB^;^'^<lr^<ig|l!i«2 5RV^^ 
- 2 6 , --t^^^if btl^, ^fzm^:>^P^mm 2 4 (DTUU^ 

mm:v:^^<D^mf&^j^^^^^-t^fzi^(DFim'-\^(DM<tnm2 
n 3 7 ^^m^^x^mL^j^Tri^t^tf^^^-if^o^i^i^i^Eom 



wo 97/09524 



6 



PCT/JP96/02179 



'>>i/4 2, ^mm^^^i^:^^ 4 3 ^ Z7u:y h^—i^y-if 4 4 , T^^ 
^-i^>^4 5. V "T^-'y^yif 4 ^SlXI') ^ti^<-4 7 t^^m^^i). 
5, :7n V I b-yu-^Y^T ^) ^ ^ — \/:y{f 4 2 ifi/lfyU 

3 t tt^^U h 4 9 --C^-^^n, %ma^^'^7 v=Vi/4 3 i 7 n 
> h<^-'>>'i/4 4 iJiTK/U h 5 0 -T'Jt^^nS, 

®{::ff^J5!cL/c7^>v?4 4 1 , 4 5i v'— 5 l LT5^ t 

/I^VW h 5 2 -{w J; t.fzT^i' ^ — 'y>y 

4 5 ir^-v^>i/4 6 tfl^'fl(Dli^m\zm^\^tz.7y:yi^4 

5 2 , 4 6 , rall^. -ejlJ^S^^^^Ig 1 2 ©^/g(Cg^L/c|g^©^#7' 

Ott. r !i7c5'-}r_iy>'^4 5 ^7^>^o;4 5 ^ ^t>*e#ftM?l!l3^mi§ 1 
2 <^^ft^7<5^'y h 5 3 rB^{C3|l^±i>— /U5 5 ii^^-^^fl^. 

^ 1 2 {riR 19 f^< mUo 7 (D79yi^ 5 7 , ;iS iii 15 h 5 6 •■•(C j; 

7, y -^;<7/<- 4 7 7 >'i^4 7 1 J^Ji^^u h 5 8 •••T'^-^$i^;5, 

< ^^U5 7 i±i:^m^(D^5 7 o-^mx.XiS V) , r^LbfiOgS 7 2 -(7)^ 

y -\';^7/<— 4 7 c^^igmfzjl^fig L7t 7 7 >- v= 4 7 3 1^. M-^^BM^ 
1 8 CDRftitftCO 5=Jr->>'^i?':5^h5 9 (D'^i^t^ ^.J\^ h 6 0 -r'^S-^^iX 
StcbtilC, i^j^i^ntlt/ XVU 2 3 S 6 1 •••■^•M^^n-5c 

HI 4 TS^bPJ ct 9 {w, v^^i^ 4 3 (D'^U\Z.-mz.m'^ 



wo 97/0952 



7 



PCT/JP96/02179 



m\Z7i^ju h 6 4 •••T'^'^Lfc = i^y" y i^-y" ^ 7^— rj; i i 

^—iy:^^4 6 <Di^m\:im^\.fzm is.mm%m^4^mxmmmm:^ 

6 5. 6 5;iJ^«$i^5o s 7t y ir<5^- v-Vi/ 4 6 (Cttf^^^i^ h 6 6 

^ h 6 7{::ff^figL7tii7L6 7 i-^MT. ^ff^^^t L r^+iJ^j^lflJ 2 

y^^T ^ -7 =^-^^-^^ if 1 1 ^^^^-r^yf./u h 6 4 -\ZX ^ . V ^ 

v/V':/ 6 8 (D'ikmz.\-t^ — \f:y'y =2.^ l> K 6 9 d^yu h 7 0 T' 

— t^:/y Xyu 2 6 ^ •••$:—•($:{:: ^S;t7t^ — i^v^< 7 'i' K 

2 6 ;6^p5lu:^|riit>*^^#ilipa5 262 Mie^J'- "7^ Y 2 % 

^ 7 -i^ K 2 6 <Dm®{3[l^^tl7tJIIL#t(^^ 1 "M^m-M 7 3 cb , mi ig^tg 
7 3 9 i 5 dtJ^ — t'^^^<-^ i7 'y=i.7^ K2 6W^®{::[a^$tL7tJnL 
^<^^2ig^?i^7 4 %2mmUl 4 O^ra'rCl^^iDlftrBli^:^ LTiE 
^$n. ^^DRjl±(D^git77fi)ff^::fcH^■rm 2 '&M 7 4 7 5 , •■• 



wo 97/09524 



8 



PCT/JP96/02179 



^ ->:x 7 l> K 2 6 {rff^Blt Lfci?- If X/u 2 6 I -"Ol^asSrffii-fS 

m7 3 \zm^LtzmK 7 3 . ^^Lxmm 1 mbm 7 3 t^-\fi^^^ 
-r-/n 0 t (Dm\z.m^^ixtL'm2}^n^fi\ 7 7 {cisii-f-s bbi^\z.. 
'^2m^M 7 4 izm^LtimK 7 4 ^ ^^ft- Lxmm 2mmm 7 4 tm 
3mmM7 5 1 (omizw^^^ titzm 3 -/^m^m 7 sizi^m-r^o 

<Dmmm^t^m2s.mm%m^2 1 %:m:fj\z.'^^\^. n 7 {ri3^^r^5^- 

tfV^N's/ ^ 7 ^> K 2 6 (75ii7L 2 6 3 -;6^e>^ 1 }^n^m 7 6 {C»EA 

^r>e>^2 if fi^g 7 4 (Dii?L 7 4 1 , ma^^^iflSFB^ 7 8Zi.t;«r*3p 

^75 ,-$rSrM^igSi^^ 2 0 {C»£A-r6 i: h\Z. % 1 ^^Sn^^r^l 7 

Qt^h^i mmm 7 3 oiiji 7 3 , s.t>*^ 2 ^^m^m 7 7 ^mx-s^- 
ntcDmmzx<o . mi '-'m3mmm7 3, 74, 7 5 

EI 7 PjiO^Tii 5 iJ'— t" ^ 7 i> K 2 6 i:^;^^^ 

^ h 6 7 tlti^ — yi'U 7 9 {::ib•^^r^gibS&{w^^u-Ci3l9 , i^-ji-U 

trv«>^7^ K6 9 (D^m'tzm^^rifz 2m(D'>~/uv i^^f 8 o , so 
t^. m2EEm^%m^2 i ^mf&L^m 2i£m^m.m^y^ h s i 

LT*3 J? , '>-/uy >i/ 8 0 . 8 0 '<ZJ: ^ EEm^n. 



wo 97/09524 



9 



PCT/JP96/02179 



i^^y^ h 5 9 coAPfcff^^^ns, mmmmm^ i s (^MMi^sru i 

(D^ikh-^ 8 2 ir;OSsS{t e>n5» «i^b:-i? 8 2 ^<D^:^mitV ^:fJ y< 
— 4 7{aiJ;5»e) 5 5 9 1 •••^t>*5 ^'y:^^^^ h5 9 (D|^^{rJgUf 

5 ^-^/U 8 3 triH" LT^f T^^-S , ^feT'y t 1 7 -.o^tmfi. y 

8 6^^^^L-v:yir;^7^<-4 7 to^^ci^^^ti^o 

y ^^i/;fcyUi/-8 7 0^jifIi:^^?llft^;<7^<-8 8 (D^^M t ii^^-^ 

:y {f 7 (D u — ^ <7) hu iSS fi =I>^7'^'3/-t^A^:'^'— /U9 (7)M-^SI5 9 , 
<©S^{^^'^ L. =^!iSfi;{77— 8 9 €r:fr L-C^ — t' —/L- 1 0 (r>m 

Oj co^^FUtc^^ Lr^i^^tiSc — -<r ^) 1 (or ^ ^ 
-8 7{c^^^$n. ^i^«-<r y i^js^Tt^/UiS^-s i <D^u\z.-$.n^TC\.^, 

y- ^ '^if^m^ri^, V -Y^T ]} y ■t^ :^ ■i^ 6 8 <Dmm(Dyf^ji' h 9 

•9 rr4 ?t r6 ^ 3 5 IJ fiJc ^ 5 , 

rfn LT. y -Y^T ]) :^ ^-^ ^ 6 8RU^r V y^7isji"$^—8 7 

(oMizw^iSiLtii&^e 8 , , 87, t-<bm^^titzm'ifi^it.i^^8 



wo 97/09524 



10 



PCT/JP96/02179 



oizm^Ltzi^zc.^^ h 9 0 , '.zmm-t?> t ttiz. m^8 7 ^ izm^zr. 

y h 8 7 4 im^^n^, nfltii^oL 5/ h 9 0 I , 8 7 ^ (i^T V >^7 

^S.^2fi, m'L>9 4lZ=x^^U9 5 $r#lH] tr/JJ-S^T^ — ^5^ 9 7 , 
^E/i^/U^— 9 8 <D^mzm.1k(0 7^!Km^ 9 9 •••^S*3i^-C/j^5 □ — ^J? 
loot ^i)S;t5o = yy'i^ -y'^Ti-^^ —J]^ 9 S-tN'o — :^ 100 (^f^ilSP^ 

V 1 0 1 ^m^-r^Z.t\zX 0 1111514 8 t n-^ i o 0 ttm%- 

;<77~10. 2:at>*n-iJ?io 0 <DJK:Fx}x/i^^— 9 8 ffi L , :i 

0^:Er/1^/U^— 9 8 <D'i^i^^=iyyu —;\.9 (DmmzK^X^X 

lHlfe$4 8o4^PB^{::0^L7tiig:^$B8 , ^m:S:i-^/i^y- 9 8 o 
T !; >i/-ir-'>Vi/4 2 {C J; 19 iiii5K$n7t?l?t?fi^ 1 0 4 f^tCiEg^n 

•ci3i9 . V y^^—->yy 4 2Rv^^t y >i/7t^j}^y~ i o 5 

^LfettSS4 2, , 1 0 5i LTrSyf 

ffii LT. K^iiSS 5 ;6»P)Pi^V^iA^i^■r = ^'T' 2/ -y- /-f: -< — 9 iz X ^ 

s.m^fitimn\tm i jE^^^ii5§4 ^Mrafis^sis^if 1 2 {citib 

3zm^^m^ 2 2 tr^T^?^^^ 3 3 >,zmL. ^tzx-mnm^/ x^u 
Wim\z\t^ mm:^^iimin^ii\^^tzi^\zBmm.m^^mi 2t^iL^)zm^ 

l^^l^^: %^X. ihmm\z\tm2. ^3i£^S^iiSS2 1 , 2 2mzW: 



wo 97/09524 



11 



PCT/JP96/02179 



7 ^mmLx^mi&^^^^.^^!tift:i^mx'mt5.Bmmm^^^ 1 2 izm 
12. ^^mmm^i 8 ^^t^^^^uamMmzmm^tixi^^^, ^<d 

mzfj:oXPim:i7^izi^-<t^ti^tiib. zmTimd^LXtiitKDmaR 
^^•hmiM^^\z/j:^X^nU(Dm:^^J:m?^A^M:4^mznK.hn. nVT" 

ti>iz^ mittiizx^^y ^ ^yii'mush<Dmmmr-9j}^&^\zpj±^ 
^ ^m^^(Dm^u-^X'mi'^-r ^ z tt^-^mt^j:^xmM:it7im!^^ 
"^x^^^i^m^cDiSimfi-^mtfj:^, 

itmmtf>^^(D^mf^'^<DiS:m<zn\^xMmx'h^7!)^. ttimm>^mim 

izX'o f-m-^U 3 3 •iZ-}fiAir^-}M:'^n(Dmn^^MW<tLXmslBm^ 

m-i^'f-u^^s 3-^xms^-t^ ^ tA'^X't s.\z^ BmMm^m^i 

2 (DlEm^^Xa 1 3RX/mm7f:^Aa 1 5 [zisi-f ^■m.m<^i^-ititm 



wo 97/09524 



PCT/JP96/02179 



^m.mm^ 1 8 oii^M:5-f^^ffliJ$:S 5 J; 9 {::R^*tc^^5#|iS^3^^|| i 
2 ;i5iEg$n-Cl/^5o fi§oT. = ^'T' y i^-^-C — 9 i^C;:^ - tf ^^^^^ 

mw.m 1 ffi^?^^iiji&4 . Bi^;y^iiss2 4 ^^u^^-ft:M^2 7 $:iHa-r 

mssLt/n 9 {*:4c%p.gco^2iiigM^^t-t>o-c% z(Dm2mmm\i 

xm 1 nmmtmfj:':>xio^ ^ ^<^{fi6o^^}im 1 ^is^Ji i^-r-^-s, 
n2mmm(D^^mmm^i ^?i^gi5 3 3 <t , ?^^^}crgi»K^ 

^^12. 8 ^^t>#t|5#7)>-|6St$^lCi£M$n-rv^-5/r 



wo 97/09524 



13 



PCT/JP96/02179 



wo 97/09524 



14 



PCT/JP96/02179 



m^comm 

2. ^j^;^f^ili^S^c:^{l^^^^$r^^^^L:/t. If Jit^l l^m^o;y'^^-^f>' 



wo 97/09524 



PCT/JP96/02179 



1/9 




wo 97/09524 PCT/JP96/02179 



2/9 




wo 97/09524 



PCT/JP96/02179 



3/9 




wo 97/09524 



PCT/JP96/02179 



4/9 



44. 



wo 97/09524 



PCT/JP96/02179 



5/9 




wo 97/09524 PCT/JP96/02179 



9/9 
III9 



4 46 




INTERNATIONAL SEARCH REPORT 



IDtcrnational application No. 

PCT/JP96/02179 



A. CLASSinCATION OF SUBJECT MATTER 

Int. Cl6 F02C3/05, 3/14, 7/08, F23R3/40, 3/42 
According to International Patent Qassification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documenution searched (cltssification system followed by classification symbols) 

Int. Cl6 F02C3/05, 3/14, 3/16, 7/08, F23R3/40, 3/42 



Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched 

Jitsuyo Shinan Koho 1926 - 1996 

Kokai Jitsuyo Shinan Koho 19 71 - 1996 



Electronic dau base consulted during the international search (name of dau base and, where pracUcablc, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



1 



JP, 61-39495, B2 (Kernf orschungsanlage Julich 
GmbH. ) , 

September 4, 1986 (04. 09. 86), 
Figs. 1 to 2, 5 & GB, 2005355, A 
& FR, 2405365, A & US, 4213297, A 
& DE, 2734899, C3 

JP, 5-505231, A (Allied Signal Inc.), 

August 5, 1993 (05. 08. 93), 

Fig. 1 & US, 4993223, A & WO, 9103649, Al 

& WO, 9103695, A2 & US, 5050668, A 

& EP, 491876, Bl 

JP, 1-290926, A (Nissan Motor Co., Ltd.)r 
November 22, 1989 (22. 11. 89), 
Figs. 1 to 4 (Family: none) 

JP, 60-14017, A (Toshiba Corp.), 
January 24, 1985 (24. 01. 85), 
Figs. 2 to 6, 8 (Family: none) 



1, 3 



1, 3 



1. 3 



2, 4, 5 



0 

Further documents a re listed in the continuation of Box C. | | See patent family annex. 



Special categories of dted documents: 

"A" document defining ihc general sute of the art which is not considered 
to be of particular relevance 

'E" earlier document but published on or after the ioiemational filing date 

*L" document which may throw doubts on priority clalm(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 

•O** document referring to an oral disclosure, use, exhibition or other 
means 

'P" document published prior to the international filing date but later than 
the priority date claimed 



TT later document published after the international fiUog date or priority 
iUte and not in conflict with the application but cited to uodersUod 
the pnnople or theory underiying the invention 

•*X" document of particular relevance; the claimed invenUon cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is uken atone 

"Y" document of particular relevance; the claimed invenUon cannot be 
considered to involve an invenUve step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
November 7, 199 6 (07. 11. 96) 



Date of mailing of the international search report 
November 19, 1996 (19. 11 



96) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP96/02179 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* O'tation of document, with indication, where appropriate, of the relevant passages 



JP, 56-81229, A (Nissan Motor Co., Ltd,), 
July 3, 1981 (03. 07. 81) , 
Figs. 2 to 3 (Family: none) 

JP, 2-153231, A (Ishikawajima-Harima Heavy 
Industries Co., Ltd.), 
June 12, 1990 (12. 06. 90), 
Fig. 1 (Family: none) 

JP, 6-323160, A (AAB Management AG.) , 

November 22, 1994 (22. 11. 94), 

Fig. 1 & EP, 620362, Al & US, 5454220, A 

JP, 7-6403, B2 (Nissan Motor Co., Ltd.), 

January 30, 1995 (30. 01. 95), 

Fig. 1 & DE, 4006982, A & US, §079911, A 

JP, 6-29479, Y2 (Kawasaki Heavy Industries, 
Ltd . ) , 

August 10, 1994 (10. 08. 94), 
Figs. 1 to 3 (Family: none) 



Relevant to claim No. 



1, 3 



m^mm9^ pct/jp9 6/02 i 79 



A. ?im<OMi-i>^SKr>i^m (BKI#sT^3S (IPC)) 

Int. CI* F02C3/0 5, 3/1 4, 7/08, F23R3/40, 3/42 



W2Sr?fofc«/hKif)|Sf (m^!f»?F^ (IPCTT 



Int. CI' F02C3/05, 3/1 4. 3/1 6. 7/0 8, F23R3/40, 3/4 



B*H^ffi39f3S4i« 1926-199 6^ 

H4:gI^^B8llffii^3g4^« 1971-1996^ 



JP, 61—39495, B2 (•jr^w>'7;i-yV'i/'3.v^;:^T>'7— ^ . a.— y y t • 

4, 9^. 1 986 (04. 09. 8 6) , FIG. 1~FIG. 2. FIGS 
&GB, 2005355, A&FR, 2405365, A&US, 421 3297 
A&DE, 274489 9,03 

JP, 5 — 505231, A {r9-< K • • 'f V=J— jKL'— K) 

5, 8^^ 1 993 {05. 08. 9 3) FIG. 1 & US, 4 9 9 3 22 3 
A&WO, 9 1 03 64 9, A 1 &WO, 9 1 036 95, A2&US, 50 5 06 
6 8, A&EP, 49187 6, Bl 



1. 3 



1. 3 



Taj .#K:Ba3S<o^>53tiR-c^t/i< , —mmMH^^-t 
to 

TLj flEife«l^Sfi^^:|li^S:^gSi-<5S:^stxttte©3ti»(D«^T 

XiK (3aA5rftt-) 
roj PlSl::i<5M^, S^^{::-9S.-t-53CiK 



r&j 1^— ^-s-T- >' H 7 r ^ y -XiK 



0 7.11. 9 6 



19.1 K9B 



B*Sfl$SF/r (I SA/J P) 
Sffl#-§-l 0 0 



SISSf- 03-3581-1101 



3G 



9 0 3 8 



3 3 5 5 



«3:PCT/I SA/2 1 0 (m2'<-v') (1 9 9 2¥7^) 



PCT/J P 9 6/0 2 1 7 9 



C cat) ■ BflM-t-a j:gfee>n<53tiR 



JP, 1-2 9 092 6. A (BMifiliac^^tt) 
2 2. ll>g, 1989 (2 2. 11. 8 9) ^l~4ig (7r5y-/£L) 



J P. 60-1401 7. A {«SC^tt!R» 
24, 1^, 1985 (24, 01, 8 5), 02 ~6 El. 



1. 3 

2, 4, 5 



J P. 56-8122 9, A (0ffigSim«SC^|t) 

3, 7^, 1 9 8 1 (0 3. 0 7. 8 1) . f52~3EI. (7r5y-/iU 

J P. 2-153231, A (wwAismsixmmz^m 

12, 6M. 1 99 0 (1 2. 06. 90) , fSim. (7r5y-/£L) 

JP, 6-323160, A (31— 31— ir— T^^oi^y-tf 
/I'i^-V^ h) 

2 2, 11^. 1 9 94 (2 2. 1 1. 9 4) , 01121 &EP, 6 2 0 3 6 2, A 
l&US, 545422 0, A 



JP, 7-6403, B2 (SiiSS!)*»S:^tt) 
3 0, 1^, 1 9 9 5 (3 0. 0 1. 9 5), 
, &US, 5079911, A 



&DE. 400698 2, A 



JP, 6-2 94 7 9» Y2 (JI|«FSl^»S:^tt) 

10, 8^. 1 994 (10. 08. 94)01-30. (^r^y-^CU 



8^^PCT/I SA/2 1 0 (02'<-v'©iBit) (1 9 9 2^7^) 



